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1. Introduction 
All over the world urban and metropolitan systems are in a stage of tran-
sition. In sorae countries metropolitan areas show an accelerated growth 
(for instance, Seoul, Mexico, Sao Paolo), in other countries metropolises 
exhibit a fairly stable pattern (for instance, Stockholm, London), while in 
various countries metropolitan areas are marked by a structural decline 
(for instance, Berlin, Turino, Amsterdam). 
This dyjiamics in urban systems had led to many theoretical reflections 
on urban developments. In various cases, such theoretical contributions 
were more based on plausible speculations than on empirical facts. Espe-
cially in the field of urban evolution 'theorizing on non-observed facts' 
(Leontief) has become a common phenomenon. 
In order to understand the backgrounds of urban dynamics and urban fluc-
tuations, one has to realize that in a modern, industrialized society many 
people have a 'hate-love' relationship with respect to city life. The city 
is loved becaus'e of its growth potential, its amenities, its mundane charac-
ter and its variety of life styles, while on the other hand (and at the 
same time) the city is hated because of its high population density, its 
cqngestion, its criminality rate etc. This means that urban systems may 
often be marked by an unstable equilibrium varying between rapid growth and 
spiral downward .movements. In fact, no integrated theory has been develop-
ed thus far which is able to encapture all diverse dynamic aspects of mod-
ern city life. Consequently, urban evolution and urban bifurcations can 
hardly be analyzed from one generally accepted paradigm. This also implies 
that the analysis of urban fluctuations and urban cycles is neither firmly 
rooted in theoretical grounds nor in empirical evidence. In this explora-
tive paper an attempt will be made at further paving the road toward a more 
coherent theory of urban growth. 
First, it has to be mentioned that large scale urbanisation has become a 
world wide phenomenon. In some developing countries the rate of this con-
centration process has accelerated and within a few decades sometimes even 
new megalopolises have emerged. In the indi ^ trialized world a deconcentra-
tion process is of ten observed, as people and jobs are moving away from 
large agglomerations. Is urbanisation, hence, to be considered as an en-
tirely heterogeneous process? Some empirical studies in Europe indicate 
that a life cycle of urban development does exist (see van den Berg et al., 
1982). This process seems to occur almost independently of the political 
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and cultural systems within which urbanisation takes place. Four discrete 
phases of urban development are distinguished in this context: 
(1) Urbanisation - marked by rapid expansion of urban areas 
(2) Suburbanisation - marked by a movement of population and jobs to the 
periphery of a city 
(3) Desurbanisation - marked by a loss of jobs and population by the whole 
agglomeration 
(4) Reurbanisation - marked by revitalisation of the core of an urban area. 
The (limited) empirical evidence available (see also Bradbury et al. 1982; 
Drewett and Rossi, 1984; Drewett and Schubert, 1983) which conjectures the 
hypothesis of a wave dynamics of urban development, uses mostly population 
and employment figures, as these are generally available for lónger periods 
of time. 
An important result of this type of research is, that there seems to be a 
strong link between the stages of urban development defined in terms of 
population (or jobs) and economie development. The early urban concentra-
tion phase can usually be observed together with an early industrialisation 
phase, where people and jobs concentrate in the already existing urban 
areas, characterized by the best infrastructure available at the time. As 
industrialisation proceeds and per capita incomes rise, the demand for new 
housing as well as for private gardens etc. leads to suburbanisation. As 
the network of public and private infrastructure increasingly covers the 
whole country, urban areas appear to lose their comparative economie advan-
tages and jobs begin to decentralise. In the post-industrial society des-
urbanisation seems to become a widespread phenomenon. 
If the life cycle hypothesis were a valid concept, then the desurbanisation 
phase should be foliowed by reurbanisation, a trend which cannot, yet, be 
firmly established statistically, although there are some signals in this 
direction. Urban renewal in the old centers already leads to increases in 
the economie activity of the old city centres (gentrification) in the eco-
nomically most advanced courtries. 
In recent years, a great deal of interest has arisen in gentrification 
conditions. Urban renewal policy, spatially-oriented innovation policy and 
social overhead policy find common roots in their view that the city (in 
the sense of either the traditional core or the whole agglomeration) acts 
as a breeding place for new activities. In this context, the concept of 
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the incubator function, which has already been 'invented' in the early six-
ties, has increasingly become a popular analytical tooi for urban research 
and policy-making. Therefore, in the next section some features of this 
concept will be further clarified. 
2. The Development of the Incubation Concept 
The origin of the 'incubation' concept can be found in Hoover and Vernon 
(1959) and Vernon (1960) in their study of the Standard Metropolitan Sta-
tistical Area of New York. Although they did not formulate an incubator 
hypothesis in an explicit and precise way, they mentioned some phenomena 
which - after some reformulations and interpretations by several other 
authors - were later on termed the 'incubator' (or 'nursery') hypothesis. 
Hoover and Vernon stressed the fact that the core of New York provided 
apparently 'external economies' (cheap working-space, sharing of costs by 
several firms together, rapid information exchange, keeping abreast of 
certain new„.deyelopments, 'face to face' contacts, and so on) which were 
of considerable importance to several economie activit-ies. "Much of the 
New York Region's activity is- located in New York rather than elsewhere 
simply because other activities providing essential external economies 
are there as well" (1). .... -
'External economies' appeared to exert a considerable influence on.the 
locational choices of -the 'communication oriented industries' (clothing, 
printing and publishing). However, these were not the only firms in 
which 'external economies' appeared to be of paramount importance. "Yet 
the core of the metropoli tan area remained attractive, even indispensable, 
for at least one critical kind of function, especially in manufacturing: 
that of spawning of untried little firms" (2). On the whole these firms 
have a low degree of mechanisation, and a lack of information on develop-
ments in the (patterns of) inputs and outputs. Consequently, they are 
sensitive to the external economies provided by other firms; clustering 
seems to be a necessity. 
Although Hoover and Vërnon did not use the term 'incubation' in their 
study, in the sixties this term came into use with regard to the specific 
urban development phenomena which they described-. - Jacobs (1961), 
for example, used this concept in the following sense: "The peculiar bene-
fits that cities afford to incubation operate, as I have pointed out, 
most efficiently and surely where the most complex pools of use form. 
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From such incubators of enterprise spring economie youngsters that may -
and in real life do - later transfer their power to other parts of a city" 
(3). 
In the context of the incubator role of certain cities Jacobs especially 
pointed attention to the relevance of old (cheap) buildings. "Cities need 
a mingling of old buildings to cultivate primary - diversity mixtures, as 
well as secondary diversity. In particular, they need old buildings to 
incubate new primary diversity" (4). 
In his study of Glasgow Cameron (1969) applied the term 'nursery'. He 
described the contents of this concept as follows: "For firms offering 
a new product, the key objective is to maximize the contacts with the new 
market for a given working capital and fixed capital investment. The cen-
tral area may be optimal for this since it contains a concentration of 
highly accessible potential customers, allows distribution costs to be 
minimal and offers a readily available pool of labour and other inputs, 
and possibly cheap property as well" (5). 
In the seventies several versions of the incubation concept have been in-
troduced (Struyk and James 1975, Leone and Struyk 1976, Fagg 1980, Buit 
1970, de Ruijter 1978, Steed 1976). The attractiveness of the urban core 
region with regard to new (often small) firms forms the heart of several 
versions of the incubator hypothesis. Lambooy (Jjt§4) summarizes these 
versions as follows: "The essence is that metropolitan areas possess cer-
tain positive and fertile conditions which stimulate new activities" (6). 
The fertility of these areas is related to the 'external economies' to 
be gained at these locations. 
Although we do not intend to reproduce all the above mentioned versions 
of the incubation concept, the version of Leone and Struyk (1976), how-
ever, has to be mentioned here because of its interesting features. They 
define a 'simp1e' and a 'complex' hypothesis. The former hypothesis 
states that "small manufacturing establishments will find it advantageous 
to locate initially at high density, central locations within the metro-
polis" (7). With regard to their 'complex' hypothesis they state that 
"new firms which are formed in high density areas move outward from such 
sites in their early years of existence in order to expand their product-
ive activities" (7). To a certain extent the distinction between a 
'simple' and a 'complex' hypothesis can already be traced back to the 
definition given by Jacobs (1961). 
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Although the incubation role of cities can be considered in the context 
of new firms in general, in the last years we can observe a tendency to 
apply this concept to the (incubation) role of cities with regard to in-
novative activities. This issue will further taken up in the next sect-
ion. 
3. Cities as Incubators of Innovations 
In the literature we can observe a growing tendency to consider the metro-
politan areas as breeding places of innovative activities (compare for 
example Malecki 1979a, Norton 1979, Andersson and Johansson 1984, Pred 
1977). In the present section we will consider firms that are innovative 
as a special subgroup of the set of all firms. 
Malecki (1979a), for example, tries to explain the rise of certain regi-
ons in the U.S. (Silicon Valley, New England, Texas) by means of an inter-
regional shift of the incubation areas of innovative activities from the 
Northeast to these regions. Norton (1979) too, defends the view that the 
rapid growth of cities like Phoenix, Houston and San Diego can be as-
cribed to an inter-urban shifting of the seedbed function with regard to 
these activities. Aydalot (1984) observes the same tendencies in France.. 
Andersson and Johansson (1984) show that the consultancy sector in Sweden 
is strongly biased towards the metropolitan regions (71,5% of total em-
ployment in this sector in 1970 can be found in metropolitan regions 
versus 64,4% in 1980: some diffusion processes seem to be working). An-
other example can be found in Koerhuis and Cnossen (1982) who show that 
initially new computer service and software firms were highly concentrat-
ed in Amsterdam, while after some period of time diffusion processes were 
taking place. 
One may of course now raise the question: Why are (certain) cities func-
tioning as breeding of (certain) innovative activities? The empirical 
evidence concerning the factors that are relevant to the incubation func-
tion of metropolitan areas with regard to innovative activities is scarce. 
Yet we can identify certain factors in a metropolis that seem to be : m-
portant in this context, although a complete empirical evidence is mostly 
lacking. In the following sections we will consider some of the most im-
portant factors. 
In case we observe a high concentration of innovative activities in the 
largest cities this may be due to two (mutually influencing) causes. In 
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the first place it may be the case that large cities are favourable to 
the production/generation of innovative activities. A second cause may 
be that it is not so much generation that is important but diffusion. 
In this case one might suppose that big cities have the highest probabil-
ity of attracting innovations (or keeping them within their boundaries). 
Consequently in the following we will distinguish between factors that 
seem to be relevant to the 'production' of innovations in a metropolis 
and factors that seem to be relevant to spatially biased (in favour of 
metropolitan areas) diffusion processes. We will start with the first 
group of factors, viz. the generation of innovations (section 4), foliow-
ed by a discussion of spatial diffusion in section 5, while section 6 
will pay attention to the urban aspects of one specific sector, viz. the 
high technology. 
4. The City as a Producer of Innovations 
A first group of factors that needs to be mentioned can be summarized 
under the heading of agglomeration economies. Lambooy (1978) states that 
in many instances these economies can be considered as saved expenses 
on transportation and communication costs. Usually this concept is being 
subdivided into urbanisation and localisation economies. Localisation 
economies can be ascribed to the spatial concentration of similar firms. 
Urbanisation economies, on the contrary, can be ascribed to the spatial 
concentration of dissimilar firms (in different sectors, e.g.). 
Innovative activities are often considered to be especially sensi'ive to 
agglomeration economies because of the uncertainties with regard to in-
puts and outputs that are inherent to these activities. Carlino (1978) 
remarks: "It has also been pointed out by Greenhut (1936) and Weber (1972) 
that agglomeration forces tend to be reinforced in conditions of uncer-
tainty" (8). Innovators have to keep abreast of their rivalry and should 
be flexible to a high degree with regard to input and output: clustering 
seems to be a necessity. 
Although Malecki (1979b) remarks: "There is an increasing relationship 
between R and D activity and city size, suggesting increasing economies 
of urban size" (9), it is very difficult to verify such a statement. In 
this context it is cumbersome to assess the relation between R & D inputs 
and production outputs. Difficulties do not only arise because of the 
question how to make different innovations and inventions comparable 
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(i.e. how to value them), but also because it is hard to decide which cri-
teria should be applied for an innovation to be really called an inno-
vation and how the relationship between R & D inputs and production out-
puts should be specified. Illustratie in this case is the example of 
some inquiries among innovative firms in the Netherlands (see Bouman and 
Verhoef, 1985, and Hoogteijling, 1984).Philips mentioned the compact-disc 
an innovation, while a bakery mentioned the baking of square in stead of 
round cookies also an innovation. This example shows the difficulty of 
making different inovations comparable. 
In case the agglomeration argument would be relevant, the'production 
function' of innovations would be spatially-oriented. We would expect 
the 'returns to scale' to be the highest in the largest metropolitan 
areas. 
The role of information seems to be also important for the generation of 
innovations (Pred, 1977, Kowalski, 1982). As a matter of fact informat-
ion availability is spatially biased (Kowalski, 1982). The information 
flows are highly concentrated in the large metropolitan areas (Pred 1977). 
Universities, R & D institutions and specialized business services can 
often be found in the largest urban areas. In this context Lambooy (1984) 
remarks: "The present development shows that the most decisive production 
factor becomes knowledge" (10). 
According to Andersson (1985) creativity (a prerequisite to the generat-
ion of innovations) can be considered as a synergetic process. "This im-
plies that information, knowledge, and competence are brought into inten-
sive interaction with each other to fashion new creative knowledge or 
competence" (11). As this interaction reaches its highest intensity in 
the largest urban areas, this might be favourable to the creative process 
at these places. 
An important factor influencing the 'production' of an innovation con-
sists of the question whether a market can be found (or generated) for it 
As the information (flows) are to a large extent concentrated in metro-
politan areas, it is at those places that the probability of perception 
of a potential demand ir the highest. This will stimulate the introduc-
tion of (successful) innovations. 
The R & D laboratories are of course of paramount importance to the pro-
duction' of innovations. These laboratories have a specialized need with 
regard to highly educated personnel. This personnel seems to be attract-
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ed to certain attractive cities with several amenities (see for example, 
Malecki and Varaiya 1985). As a consequence firms often have to locate 
their laboratories in the same area in order to be able to attract ade-
quate research personnel. So the locational preferences of R & D person-
nel often act in favour of the innovation potential of (large) attractive 
cities. Malecki and Varaiya (1985), for example, consider this as a very 
important element in the locational patterns of R & D institutions. 
A last factor to be considered here is the concept of 'thresholds' and 
'bottlenecks' (see for example Mouwen 1984, Mouwen and Nijkamp 1985, 
Nijkamp and Schubert 1983). The essence of this concept is that the de-
velopment of a city (or a group of urban key factors) has to reach a cer-
tain 'threshold' before 'self-sustained growth' is possible. However, 
this growth may not go on unrestrained. In case urban development fac-
tors exceed a certain upper limit, diseconomies might come to the fore 
(congestion for example). 
With regard to important centers of R & D Malecki (1979b) states "These 
cities exemplify locations where a threshold population size is available 
(generally 250,000 in the metropolitan area)" (12). In the framework of 
innovative activities one might consider the size of the city, the inform-
ation intensity, the number of high skilied labourers (the three factors 
mentioned above) as key factors. If this concept would be relevant, only 
cities above (a) certain threshold(s) could 'produce' innovations. 
In this section we have considered four factors which would seem to favour 
the productivity of metropolitan areas with regard to the 'production' of 
innovations. This is not to say, however, that these places indeed act as 
breeding places of innovative activities. In this context one has to bea-
ware of the fact that in the long run the innovations are not necessary 
confined to the 'production centre'. Diffusion processes may spread the 
innovation to several locations. This issue will be discussed in the 
next section. 
•*"
 Di-ffusion of Innovations in a Spatial Context 
In this ection we will suppose that the innovation has already been 'pro-
duced' in a certain time-space context. In the foregoing section we have 
identified some factors which would raise the probability of a metropol-
itan area being this specific place. In this section we will concentrate 
on the spatial diffusion of innovations and try to identify factors which 
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could cause this diffusion process to be spatially biased towards the 
metropolitan areas (just like the 'production'process). 
Before discussing these forces, we have to make the following observation. 
During the spatial diffusion process the innovation may be reproduced 
(imitated) several times. For example, we might have an unique innovat-
ion A at time tg in location j, while at t, this innovation can be 
found in several locations. If at t„ this innovation has been repro-
duced several times, this may imply that it is no longer possible to use 
the term 'innovation'. 
Owing to this reproduction the diffusion process may be even more impor-
tant to technical progress than the 'production' process. So in the 
framework of technical progress attention should be given to both the pro-
duction and the diffusion process. Cappellin (1983) even remarks: "Regio-
nal disparities in productivity growth are affected by the spatial diffu-
sion of innovations and not by the degree of the inventive capacity in the 
various regions" (13). In first instance the approach to the diffusion 
process relied heavily on the work of Hagerstrand (1952, 1967). Often 
this approach is being labeled the 'adoption perspective' (see Brown 1981). 
'ïhe basie text of this conceptualization of the spread of innovation 
across the landscape is that the adoption of an innovation is primarily 
the outcome of a learning or communication process "(14). Brown considers 
this as the demand aspect of diffusion. 
In nis opinion the supply side is equally important however. Supply fac-
tors may cause individuals to have unequal opportunities to adopt. Accor-
ding to Brown the adoption perspective implicitly assumes that these op-
portunities are the same for all individuals." By contrast, the market and 
infrastructure perspective .... takes the stance that the opportunity to 
adopt is egregiously and in many cases purposely unequal "(15). So in the 
following we will distinguish factors influencing the demand side of the 
diffusion process and factors influencing the supply side of this process. 
More specifically we will concentrate on those factors which could account 
for a spatially (urban) biased diffusion process. We will start with some 
'demand side' factors. 
Demand side factors: 
- A first factor to be mentioned is the high concentration of information 
in metropolitan areas which has already been discussed in the foregoing 
section. Consequently, the learning and communication process is spatial 
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ly biased towards the urban areas. As a consequence adoption on a large 
scale will probably be realized first by big cities (Pred 1977, Koerhuis 
and Cnossen 1982, Andersson and Johansson, 1984). The question remains, 
however, to which extent this phenomenon can be ascribed to the influence 
of information operating at the demand side. 
- A second group of factors can be labeled under the heading of socio-
psychological factors. The essence of this group of factors is that the 
resistance level towards renewal might be lower in urban areas. This 
statement seems very difficult to verify however. 
Supply side factors: 
- As a matter of fact the high concentration of information in agglomera-
tions can be expected to influence the supply side too. According to 
Brown (1981) for example propagators of innovations have to choose cer-
tain locations from which to distribute their innovations. As the dif-
fiision depends to a high degree on a learning and communication process, 
it may be sensible to choose urban areas as the distribution centres. 
On the one side the 'sender' can expect a greater range of a message be-
ing sent, on the other hand, a feedback mechanism from consumer to pro-
ducer can be more easily realized (with regard to taste, prices, and so 
on). So it may be advantageoas for a firm to use the high concentration 
of information in urban areas for its distribution purposes. 
- It is not only the concentration of information in urban areas with re-
gard to output that seems to be relevant, but also with regard to input. 
In this context we may refer to the concept of the 'product life cycle' 
(Andersson and Johansson 1984, Nijkamp and Schubert 1983, Vernon 1966). 
In this 'theory' the development pattern of one specific non-differentiated 
product is being sketched. Several phases are being distinguished: in-
troduction, growth, saturation, and decline phase. During the introduct-
ion phase of a new product (which can be considered as an innovation) the 
need of face to face contacts and (other) specialized information 
(Andersson and Johansson 1984) is urgent. A firm in this phase has to 
solve questions like: Which inputs to be used and where to be sold? How 
to finance the operations? Which distribution channels to be used? Be-
cause of this need of specialized information with regard to the operat-
ion process, large urban areas are very attractive. 
- The distribution of innovations from urban areas may be less risky be-
cause of the higher potential demand, a greater diversification of in-
11 
puts and specialized business services (cf. Stiglbauer, 1966). 
- The role of multi-locational organizations in the spatial diffusion pro-
cess is becoming more and more important. Pred (1977) and Malecki 
(1979b) for example stress this role. Yet it is not always clear whether 
these organisations will cause the diffusion process to be urban-based. 
Although Malecki and Varaiya (1985) state that in first instance the pro-
duction of new products is often being located near R & D centres (which 
for this specific type of organization seems to be urban-based; Malecki 
1979b),it is not clear whether this diffusion process is also urban-based 
in the long run. 
This uncertainty is related to the often very complex spatial organizat-
ion of such firms (Pred 1977). 
In the present section we have mentioned some factors which may cause 
the demand side as well as the supply side of the diffusion process to 
be urban-based, while in section 4 we have already considered factors 
which may cause the production of innovations to be urban-based. In the 
following section we will consider the high-tech sector as an example of 
a sector, which is often regarded as highly innovative. 
6• Cities as Seed-beds for New Technologies 
In the past years much attention has been given to the role of cities 
as seed-beds for the emergence of new (or high) technologies. It has to 
be mentioned as a caveat that new technologies are not by definition more 
innovative than others nor that new technologies assure a sustained high 
growth level for a city or region. In contrast with popular views, it 
appears that in some countries the role of new technologies is even al-
ready declining. But nevertheless, some attention to this area is war-
ranted, as the urban incubator function is often associated with the rise 
of new technologies. 
Two major aspects have to be mentioned in a further analysis of the 
urban seed-bed function for the high-tech industry. First, there is the 
role played by knowledge centre in cities (including information centres, 
R & D centres, transfer points, academie research institutes etc.) for 
generating the high-tech sector. The conclusion from various recent stu-
dies is that the availability of knowledge centres (especially research 
divisions of universities) is a locational determinant of major signifi-
cance for the high-tech industry in many countries. In a recent OECD re-
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port it is also concluded that the presence of universities in a region is 
of crucial importance for the socio-economic development of the region con-
cerned, as universities create a production environment that stimulates the 
high-tech industry through its high-skilled labour force, through its poten-
tial attraction force exerted on skilled labour from other areas, and 
through its indirect facilities (libraries, e.g.) (see OECD, 1984). 
In the second place, there is the spin-off effect of urban agglomeration 
and location on the establishment of new activities. For instance, 
an urban academie infrastructure has many spin-off impacts in terms of the 
creation of highly-qualified production activities directly or indirectly 
associated with and induced by the universities concerned (see also Cross, 
1981, and De Jong, 1983). A good example of such spin-off effects can be 
found in the Greater Boston area, where the establishment of commercial in-
novative firms is often generated by academie research. In this respect, 
the incubator function of a metropolitan area is very much favoured by the 
presence of highly-qualified academie research institutes. 
In general, a successful knowledge centre strategy as part of a regional 
development policy with respect to innovative firms requires the fullfil-
ment of the following conditions (cf. De Jong, 1983): 
- presence of research institutes that may act as breeding places 
- presence of a high-skilled labour force 
- public support for R & D activities of starting innovative firms 
- availability of venture capital 
- presence of a stimulating and innovative entrepreneurial climate 
- availability of inexpensive areas for new innovative entrepreneurs. 
Next, it will be examined whether given the previous remarks - the 
new technology sector has a clear urban orientation. 
The locational analysis of new technology firms is still underdeveloped: a 
clear theoretical framework is lacking, while various case studies provide 
sometimes only anecdotal observations (see Malecki and Varaiya, 1985). 
Nevertheless, a few more structural spatial development patterns seem to 
emerge. New technology firms are inc easingly dividing their activities in-
to routine (or standardized) and non-routine (or innovative) operations. 
The non-routine (mainly R & D-oriented) activities tend to be concentrated 
in only a few locations marked by significant agglomeration advantages such 
as a good geographical accessibility. For instance, Hekman (1980) indicates 
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that American computer firms tend to maintain their innovative activities m 
only a few regions (like California, Texas or Massachusetts). Standardized 
production and assembly operations are either moving into small towns or 
peripheral areas or into low wage Third World countries (cf. Bluestone and 
Harrison, 1982). 
Next, non-routine activities in the new technology sector relies heavily 
on skilled and professional labour input, so that also the quality of the 
residential climate (including socio-cultural amenities) becomes a major lo-
cational motive for high technology firms (see also Brotchie et al., 1985, 
and Hall et al., 1983). Similar results were found by Oakey (1981) in a 
study on the British instruments sector, who came to the conclusion that 
skilled workers largely determined the location of production. This result 
was supported by Malecki (1984) and Oakey (1983) who observed that location-
al preferences of technical personnel exert a large influence on the locat-
ion decisions of R & D. This personnel appeared to attach a high priority 
to cultural, educational and employment opportunities in urban areas. 
With regard to routine activities, especially of multi-plant corporate 
organizations, it is evident that low-skill labour is still the main input. 
In as far as low-skill employment is abundantly present in various regions,. 
it is mainly the wage level which is determining the locational pattern of 
these standardized activities (see Hansen, 1980). It should be added how-
ever, that these activities may be fairly capital intensive, so that agemg 
and life cycle processes of capital stocks may also exert a significant 
long-term impact on industrial location patterns of new technology firms. 
In addition, it has to be mentioned that a large concentration of new 
technology activities may lead to congestion phenomena, especially if inno-
vative firms create spin-offeffects which lead to a rise in routine activi-
ties. Premus (1982), for instance, observed that in recent years there is 
a tendency of American new technology firms to move from the Sunbelt-states 
to the Mid-West due to bottleneck factors (such as high wage rates, high 
land rents, insufficiënt areas for industrial expansion, high local taxes 
and traffic congestion). Clearly, this 'crowding out' phenomenon may also 
be relat >d to the firm's position in a product cycle. Similar results were 
found for Scotland by Cross (1981) for the Netherlands by Hoogteijling et 
al. (1985) and Wever (1984), and for Germany by Wettmann (1983). 
Another (important) locational determinant of the new technology sector 
is its orientation toward an accessible communication and information net-
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work (see also Thwaites, 1982), so that this sector is either located in no-
dal points of a physical communication infrastructure or in areas near re-
search and educational institutes (Levy, 1983). This may also lead to job-
hopping, for instance, in the Silicon Valley. 
A final relevant component of an innovation infrastructure of the new 
technology sector is the availability of venture capital (Rothwell, 1982), 
especially in those countries which are marked by regional variations m 
the provision of venture capital. This may especially hold true for large 
countries (like the USA) with segmented markets for venture capital. In 
small countries however, it is plausible to assume that regional differences 
in venture capital hardly exist, so that this is not a location-specifie 
factor (though it may be generic determining factor for new technological 
innovations in the country as a whole). 
The foregoing remarks lead to the following propositions which have to 
be further tested in empirical studies on the locational pattern of the new 
technology in various countries: 
- Non-routine (R & D-oriented) new technological activities are sensitive 
to communication, information and accessibility, so that their location 
may be expected in nodal points of a spatial network 
- Routine (standardized) new technological activities and operations may ex-
hibit a more scattered pattern due to crowding out effects 
- New technological activities recruiting highly skilled employees attach a 
high priority to a favourable residential climate near major urban agglo-
merations 
- The location of the new technology will not be influenced by the wage 
level and the presence of venture capital, in as far as in a small country 
significant regional differences in these locational factors do not exist. 
Having discussed in the foregoing sections the potential impacts of the 
urban incubator function, we will now raise the question as to how to meas-
ure an incubator phenomenon. This measurement problem will be an issue to 
be discussed in the next section. 
7 . Testing the Incubation Hypothesis 
In the foregoing sections we have described, more or less extensively, the 
incubation hypothesis with regard to both new firms and innovative activi-
ties. How can one test its validity, however? In this section we will des-
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cribe how this hypothesis has been tested in general. In this context we 
will distinguish two approaches. First, we will point out certain problems 
concerning the method that seems to be popular nowadays (section 7). In 
section 8 we will try to demonstrate how both approaches could be combined 
together with some remarks concerning the test of the incubation hypothesis 
with regard to innovative activities. 
Testing the above mentioned hypothesis (with regard to new firms) raises 
several problems. A first problem is related to the fact that we have to 
define the geographical area which is supposed to induce an 'incubation 
function'. Should the area to be considered consist of the core region 
(Hoover and Vernon 1959 and Vernon 1960), the area just adjacent to the core 
region (Buit 1970 and De Ruijter 1978) or the whole agglomeration (Lambooy 
1985)? In case we intend to identify certain 'breeding places of new acti-
vities' in a national context-, it seems reasonable to consider the whole 
agglomeration as a 'breeding place'. In an intra-urban analysis this view-
point is not sensible of course. 
A second problem is the development of a measurable criterion by means of 
which we can decide whether or not a certain (part of an) agglomeration 
offers an incubator function. Then the question becomes how many new firms 
(absolutely or relatively) does a (part of an) agglomeration have to gene-
rate (attract) in order to speak of such a'seed-bed function'? 
As a matter of fact this second question cannot easily be solved. In this 
context Fagg (1980) distinguishes between two different approaches, viz. 
the 'traditional view'and the 'modern view'. "The more traditional view, 
based on the absolute distribution of new manufacturing establishments, 
suggeststhat inner city areas do assume an incubator role" (16). On the 
other hand, according to the modern approach (which is often being applied 
nowadays), it is not the absolute number of new firms (in a sector) that 
counts, but the absolute number in relation to the total already existing 
firms in the areas that are being studied. "The literature based on this 
view indicates that core areas offer no special advantages to new entrants 
in general" (17). 
This seems to be an important dilemma in testing the incubator hypothesis. 
In the modern view the requirements for accepting the hypothesis are string-
ent in case the 'breeding place' under consideration has a high proportion 
of already existing firms. James and Struyk (1975), for example, in test-
ing the hypothesis by means of the modern method, found no validity of this 
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hypothesis despite the fact that in Boston 77,96% of total number of births 
of new establishments was being located in the traditional manufacturing lo-
cations. The 'problem' here can be traced back to the fact that these lo-
cations already 'lodged' 80,64% of pre-1965 establishments. üsing new em-
ployment data they found some evidence of an incubation function of certain 
areas, although it has to be admitted that the incubation hypothesis is fo-
cusing on new firms and not on the creation of employment. Using (new) re-
gional employment data seems to be an inadequate means of testing the hypo-
thesis (see also Jansen 1981 and Fagg 1980). 
Struyk and James are not the only oneswho reject the hypothesis on the basis 
of the modern method. Steed (1976), for example, finds little evidence of 
this hypothesis concerning clothing, printing and publishing in the Montreal 
and Toronto urban areas. "The relationship between centrality and births 
was increasingly inverse" (18). 
In this framework Leone and Struyk differentiate between the simple and the 
complex hypothesis (see also section 2). By recalling the results of Struyk 
and James and by means of a test of the incubation function of New York in 
the periods 1967-69 and 1969-71 they state: "the evidence we have examined 
provides little support to the simple incubator concept of urban growth" 
(19).- In testing the complex hypothesis for New York they conclude that 
new firms indeed have a tendency to grow faster and have a greater probabil-
ity of relocation" although "the relocations were more likely to involve re-
locations within the core area rather than a movement out of the area" (20). 
As a consequence the complex hypothesis cannot entirely be accepted. 
In his study of Greater Leicester Fagg (1980) demonstrates that the distinc-
tion he made between the traditional and the modern method is essential for 
testing the hypothesis. On the basis of the modern method no support for 
the incubator hypothesis could be föund. Fagg proposes then a new 'methodo-
logy' to demonstrate "that the traditional interpretation is, in fact, cor-
rect" (21). 
This methodology consists of comparing locations chosen by new firms with 
those chosen as destinations for single-plant company transfers during the 
same period. "Both groups of establishments will be competing foi vacant 
sites or factories within the same market, so that any significant differen-
ce in the pattern of choices should reflect the attractive qualities of one 
zone for one type of decisionmaker" (22). On the basis of this methodology, 
Fagg finds strong support for the simple as well as the complex incubation 
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hypothesis.. 
In the modern view the criterion for accepting the incubation hypothesis for 
a certain sub-area is that the ratio of the proportion of new firms locating 
in this area compared to the proportion of already existing firms which are 
located here should be (significant) larger than one. The criterion to be 
applied in the traditional view, however, is less clear. When is a certain 
sub-area sufficiently favoured by the establishment of new firms to allow 
one to speak of an incubation area? Fagg 'solves' this problem by compar-
ing the locational choices made by new firms. with the choices made by sing-
le plant companies. 
In summary we can conclude that the evidence of the incubation function of 
urban core regions is not a priori unambigious: not only is the researcher 
bemg confrontated with the problem of ehoosing the appropriate methed but 
also with the problem of ehoosing the proper areal delineation (see above) 
and sectors (the incubation hypothesis might only be relevant for certain 
specific sectors; cf Fagg 1980, p. 37). 
Therefore it is worth trying to combine the elements of the above mentioned 
methods. In the next section an attempt to make such an integration will 
be made. The approach proposed there could also be applied in case we in-
tend to test the incubation hypothesis with regard to innovative activities. 
In this case we study the locational pattern of innovative firms (whether 
this pattern is urban-based or not). 
^ • A. Combination of the Traditional and Modern View 
In the present section, a more formal treatment of a mixed traditional-
modern approach will be given. For sake of simplicity we will make the fol-
lowing assumptions: 
£. The relevant urban area for which we want to test the incubation hypothe-
sis is unambigiously demarcated. We will denote this by region R. 
b_. The relevant sector (or set of sectors) to which the hypothesis will be 
applied is also known a priori. We denote this sector by i_. 
c_;_ The total area to be studied (a country or a region e.g.), with the excep' 
tion of region R, will be denoted by region R\ So we have two regions 
to be considered (R U R' = R, with ÏÏ the size of the whole spatial sys-
tem under consideration). 
Then the question to be examined is: Does region R exert a significant in-
cubation function with regard to sector i? 
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In the modern view this hypothesis is being tested by means of a comparison 
of the proportionsof new (or innovations in case we want to test this 
hypothesis with regard to innovations)-and old firms which are located in 
this region. An empirical test by means of this approach, however, involves 
two main problems, viz= the neglect of temporal dependencies and the neglect 
of spatial mobility. Both problems will successively be discussed here. 
The first problem is related to the ignorance of time interdependencies. To 
illustrate this argument let us assume 3 successive time intervals 
Tj(t Q t j ) , T 2(tj t„) and TvCt» t-) . Let us further assume that 
the first firm in sector i has been founded in t_, foliowed by the es-
tablishment of other firms later on, both in region R and R'. At tj 
we can observe a certain spatial distribution among R and R' of the ,. 
firms in sector i. Suppose at t. we observe the following spatial dis-
tribution (for sake of simplicity we will omit the sector index): 
NR t, " aR, \ (° 
and 
N = (1 - o )Z " (2) 
R tj Rj tj . 
in which-£-. .-'•-
N_ = total number of new firms in sector" i, löcated in area R at time t. . 
1 """""'.., . 
Z = total number of new firms wMch have been founded during time inter-
l 
val' T . 
a. = share of Z. that has been attracted to region "R. 
Rj tj 
It is clear that ND4. + N,., = Z. . 
Kt. R t. t j.. 
As a matter of fact, we cannot relate the new firms of time interval Tpto 
some 'base' spatial distribution, as the activities of sector i just start-
ted during period T.. In case a_ is 'sufficiently' large (for instance, 
i .  Ki 
above the average sectoral share of area R') we might conclude that area 
R acts as a breeding place of these (new.) activities. In this case also 
the traditional method is very appealing.-
Let us now continue >y assuming that at- t„ we observe the following case: 
S " \ S • ' • • . " " . ' ( 3 ) 
and 
N R ' t 2 = O " a R 2 > \ - - - - - ••:-• ( 4 ) 
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in which, 
Z = number of new firms which have been founded during periods t.....t«. 
C2 
N = number of new firms which have been founded in region R in periods 
2
 ,-
According to the modern method we have to compare o_. relative to a_ 
&2 1 
(taking t. as a base). In this view a necessary condition for acceptmg 
the hypothesis is that the ratio a_ /aD should be significantly larger than 
2 1 1. This seems to be a rather peculiar condition, as we wil.1 show now. 
If a certain region attracts a very high proportion of new activities during 
T,,then the implication of the modern view is that it is nearly (or com-
pletely) impossible for this region to have also an incubation function 
during T ' In the extreme case, when a_, = a„ = 1 , it would even be im-2 R2 Rj 
possible to accept the incubator hypothesis as then the above ratio would 
be equal to one! 
Supposè a R /a is (significantly) larger than one during T„ and that 
for time interval T we observe: 
Rt3 R3 t3 
and 
N , - (1 - a ) Z (6) 
R t3 R3 t3 
in which the meaning of the respective variables is analogous to those men-
tioned above. 
During interval T~ we can - still according to the modern view - only 
accept the incubator hypothesis, if a,, /aD is significantly larger than 1. 
3 2 So in this case we would have: 
a > a. > a.- . Consequently, if a region has to maintain its incubation 
3 . 2 1 function during several time periods, then according to the modern view, 
ot has to grow continuouslyl As the limit value of a is equal to one, it 
is according to this method impossible for a region to preserve an incubat-
ion function over many time intervals. These implications from the modern 
view are rather unsatisfactory. 
A second problem regarding the measurement of the incubator function (accor-
ding to the modern method) concerns the ignorance of spatial mobility (23). 
In the modern method the deflator being used is the proportion of already 
existing firms in sector i during a certain base year. The idea behind 
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this deflator seems to be that if a region holds a certain proportion of 
sector i at t, it can (normally) be expected to attract the same proport-
ion of new firms during the next period. Only in case this latter proport-
ion is significantly higher than the former, the incubation hypothesis can 
be accepted. The background of this approach seems to be the assumption 
that a certain amount (or proportion) of firms is a guarantee for a certain 
amount (or proportion) of new firms (the spin off phenomenon). 
Various reasons can be imagined to support this assumption. One could, for 
example, assume that new firms are being established by already existing 
firms, but even if this would hold true there is no guarantee that these 
new firms will stay in the same region: a certain proportion of these new 
firms might in principle be considered as spatially mobile! New firms are 
not like salmons breeding in the same places as their mothers did! 
In addition, the assumption that new firms are established by existing ones 
is not always realistic. We can illustrate this point as follows. Suppose 
that during each interval T and T. a certain part of the total number 
of new firms is generated by existing firms and can be considered as non-
footloose. For simplicity we will suppose that the 'productivity' of exist-
ing firms wit'h regard to the generation of new, non-footloose, firms is 
equal to 6(0 < B •< 1) during each time interval so that a total number of 
x firms at t is a guarantee for a total number of 8.x new firms during 
t ....t . As in the modern view the deflator is used in a linear way, this 
assumption seems to be acceptable. 
Suppose the total number of new firms during t,....t„ is equal to Y T . 
2 
The roots of a certain part of these new firms can be traced back to already 
existing firms. For simplicity we will assume that the total productivity 
(including footlose new firms) of existing firms is equal to 
6(0 <_S_<6<^1). A certain part of total new firms, however, cannot be 
traced back to the existing firms, but depends on external driving forces. 
So we have: 
F - Y - BZ. , YT_ > BZ,. (7) 
c2 l2 c.l Z Cl 
in which, 
F = total number of new firms in period T„ which can be considered as 
2 
'footloose'. 
The total number of new (non-footloose) firms according to a kind of 'gene-
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rating mechanism' in region R is equal to g.a.Z , while in region R' 
this number is equal to 8(1 - a)Z . However, there remains a 'pool' of 
1 
new firms F„ which have to be divided across the two regions. 
2 Let us assume region R attracts a fraction y of this pool and, as a con-
sequence, region R' attracts (1 - Y)F_ . The total number of new firms 
2 in the two regions in period T_ becomes: 
N R t 2 = *•*•% + ^ \ ( 8 ) 
N - 8(1 - a)Z. + (1 -
 Y)F T (9) 
R t2 tj T 2 
Substitution of (7) in (8) and (9) gives: 
N - B(o - y)Z +
 Y.Y T (10> 
Rt 2 t, T 2 
N , . 8(Y - <x)Zt + (1 - Y)YT (10 
R t2 tj T 2 
In the modern view the hypothesis to be tested then boils down to the ques-
tion whether g(a - Y ) Z / Y T + Y (that is the proportion of new firms that 
1 2 have found a location in region R during period T2) is significantly 
larger than a (the proportion of existing firms of sector i that had 
their location in region R at time t.). In case we assume Y =* a the 
hypothesis to be tested becomes a degenerate case, as in that case there is 
no evidence of an incubation function of region R concerning sector i. 
This conclusion however has to be dealt with cautiously. In case a is 
high, the assumption that Y is equal to ot implies that a high proportion 
of the 'footloose' new firms are being attracted to region R, but still we 
cannot assign an incubator role to this region. 
By means of the above equations we can now combine the 'modern' and the 
'traditional' view. In fact the idea behind the (deflator of the) modern 
view comes to the fore in the first term at the right hand side of the equa-
tions (10) and (11) where it is stated that a certain part of the new firms 
in the regions R and R' can be explained by the already existing firms 
in these regions. The traditionial view, on the contrary, appears in the 
second terms of these equations (at the right hand side). These terms state 
that a certain part of the distribution of new firms cannot be explained by 
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means of the distribution of existing firms, as there is a certain number 
of new firms which can be considered as 'footloose'. 
Consequently, in testing adequately the incubation hypothesis we should 
make the above distinction between 'footloose' and 'spatially fixed' new 
firms. This is especially relevant in case a substantial part of the new 
firms can be considered as 'footloose'. In this context one could, for 
example, think of a highly innovative sector in which the share of 'foot-
loose' new firms would seem to be rather high. 
In testing the incubation function of (urban) areas with regard to innova-
tions a distinction analogous to the distinction above should be made. In 
this case one could make a distinction between innovations that have been 
applied in existing firms and households ('non-footloose'innovations) and 
those that have resulted in new firms ('footloose'innovations). 
In testing the 'seed-bed' function of certain areas with regard to new 
firms (or innovations), adequate measures of a, B and y (besides data 
on N , IL , and so on) have to be available together with a criterion 
Kt. Kt„ 
concerning the value of y that may be considered as a 'threshold' between 
incubation and non-incubation areas. In case we do not have this informa-
tion, it seems to be doubtful whether we can arrive at a conclusion con-
cerning the incubation role of certain urban areas. 
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( i: 
(2: 
(3: 
(4) 
(5; 
(e: 
(7; 
(s: 
(9) 
(10; 
dr 
(12) 
(13; 
(14) 
(15: 
de; 
(17) 
(18) 
(19: 
(20) 
(21 
(22) 
(23; 
Vernon 
Vernon 
Jacobs 
Jacobs 
Cameron 
Lambooy 
Carlino 
Malecki 
Lambooy 
Andersson 
Malecki 
Cappellin 
Brown 
Brown 
Fagg 
Fagg 
Steed 
1960 
1960 
1961 
1961 
1969 
1984 
Leone and Struyk 1976 
1978 
P-
P-
P-
P-
P-
P-
P-
p. 
6 
6 
165 
195 
259 
73 
325 
13 
1979(b) p. 226 
1984 p. 73 
1985 p. 14 
1979(b) p. 225 
1983 p. 461 
1985 
1985 
1980 
1980 
1976 
Leone and Struyk 1976 
Leone and Struyk 1976 
Fagg 1980 
Fagg 1980 
P-
P-
P-
P-
P-
P-
P-
P-
P-
5, 6 
7 
37 
37 
201 
326 
330 
37 
37 
In the context of testing the incubation function of (urban) areas 
with regard to innovations by this we would refer to the issue of inno 
vation diffusion. 
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